His blood white cell count was 14.1 x 10 9 11. Haemoglobin, serum creatinine and electrolytes and liver function tests were normal. Cultures of blood taken on admission were sterile.
Initial treatment was with intravenous fluids, analgesia, intravenous benzylpenicillin (l.2g 4 hourly) and erythromycin (l.Og 6 hourly). Due to rapidly progressive dyspnoea he was admitted to the Intensive Care Unit (ICU).
Two hours after admission to ICV the patient became vasodilated, hypotensive, oliguric and increasingly hypoxic. The hypotension and oliguria responded to vigorous fluid resuscitation, but the hypoxia was refractory to high flow mask oxygen and mechanical ventilation was therefore instituted. Immediately following intubation, blood stained sputum was suctioned from the trachea. The following day, the patient developed a left pneumothorax which required tube drainage. A subsequent chest X-ray ( Figure I ) showed a gas shadow behind the heart suggestive of a lower lobe abscess. At bronchoscopy large amounts of haemorrhagic sputum were again aspirated, which unexpectedly yielded a pure growth of Clostridium perfringens, sensitive, by an agar incorporation method (penicillin 8~g/ml and metronidazole 8~g/ml), to both benzylpenicillin and metronid- Despite four days of high-dose intravenous benzylpenicillin the patient remained toxic and febrile. His antibiotic therapy was therefore altered to intravenous benzylpenicillin with metronidazole (500mg 8 hourly).
Within 36 hours the patient was afebrile, and after a further three days he was extubated. A pulmonary ventilation-perfusion scan performed immediately after extubation showed a matched ventilation and perfusion defect in the left lower lobe, but the lungs were otherwise normal with no evidence of pulmonary emboli.
Following discharge from the ICU and despite vigorous physiotherapy and continuation of antibiotics, the patient had further episodes of sepsis and persistent radiological abnormalities at the left lung base. Fourteen days following hospital admission the patient underwent thoracotomy and left lower lobe resection. Examination of the excised lobe revealed a well circumscribed area of necrosis without evidence of tumour or foreign body. Histological examination of this specimen confirmed the presence of numerous gram positive cocci with foci of suppurative inflammation. There was no evidence of malignancy or pulmonary embolism. The patient was discharged home two weeks later following an uneventful recovery.
DISCUSSION
Clostridium perfringens is part of the gastrointestinal flora and may occasionally be isolated from the mouth, especially in the presence of dental caries. 1 Clostridial infections of the pleural space are well recognised and may occur following penetrating trauma, particularly war wounds, and occasionally thoracic surgery. 24 Clostridial necrotising pneumonia is also a rare complication of debilitating medical conditions such as diabetes, autoimmune disease, heart disease, aspiration, pulmonary embolism, inhaled foreign bodies and bronchial carcinoma.
517 Spontaneous community-acquired Clostridium perfringens occurring in a previously fit subject appears to be extremely rare. 18 Many of the previous reports of primary clostridial pneumonia were, on close scrutiny, secondary to aspiration, instrumentation of the pleural space or upper airways, pulmonary infarction, or occurred in the context of serious underlying disease. 5·17 The patient described in this report was previously in good health and gave no history to suggest aspiration. There was no bronchoscopic or radiological evidence of foreign body or bronchial tumour. Clostridial superinfection of a silent pulmonary infarct was not supported by the ventilation-perfusion lung scan findings, although this possibility could not be absolutely excluded, given the delay of several days between admission and the performance of the scan. The findings therefore support a diagnosis of spontaneous necrotising clostridial pneumonia. The mechanism whereby the lung became infected is unclear, but asymptomatic aspiration is a possibility. The early clinical findings of fever, pleurisy, pleural effusion and dyspnoea, although typical of clostridial pneumonia, were nonspecific and might have resulted from any severe community-acquired pneumonia. Indeed the initial diagnoses considered were pneumococcal pneumonia or Legionnaire's disease. Frank haemoptysis or haemorrhagic pleural effusions seem to be much commoner in clostridial pneumonia compared with other bacterial pneumonias and may be of some diagnostic value. 5.10-13.17.18 In the patient described, however, haemoptysis was not apparent until after intubation, possibly because cough was suppressed by severe pleuritic pain.
The diagnosis of lung abscess was only considered following the appearance of an abnormal gas shadow at the left lung base. The subsequent thoracic CT scan then provided clear evidence of necrotising pneumonia. It is probable that the necrotising process was responsible for the pneumothorax which developed soon after the start of mechanical ventilation. In the absence of sputum production, bronchoscopy proved a crucial investigation in that a pure growth of Clostridium perfringens was cultured from the bronchial washings.
Benzylpenicillin is usually recommended for Clostridium perfringens infections, including pleuropulmonary disease. 19 Nevertheless in this patient, tube drainage of the pleural space and high-dose benzylpenicillin produced little clinical benefit, despite full in vitro sensitivity of the organism to penicillin. Failure of benzylpenicillin in necrotising clostridial pneumonia has been reported previously but, in contrast to our case, the organism had reduced in vitro penicillin sensitivity. 13 Although intravenous metronidazole produced a dramatic early improvement of the septic state, return of fever and persistence of the radiological abnormalities necessitated lobectomy. This is dissimilar to previous experience where antibiotics, physiotherapy and tube drainage of empyema were effective. 19 In summary the optimal treatment for primary clostridial pneumonia, because of its rarity, is uncertain. Our experience suggests a combination of high-dose intravenous benzylpenicillin and metronidazole may be more efficacious than penicillin alone. Antibiotics, however, are unlikely to be successful if extensive necrosis is present. Cavitation may not be obvious on the chest X-ray because of the vigorous 
